Objectives: To assess incidence rates of eye injuries in the US Armed Forces and to identify demographic and occupational correlates of risk.
varied widely across demographic subgroups. Men had twice the incidence rate as women, and the youngest age group (17-24 years) had 6 times the incidence rate of the oldest age group (35-65 years). Together, motor vehicle crashes and fights caused nearly half of the hospitalizations. Ambulatory rates varied significantly in relation to occupation but not to demography. Tradespeople (eg, metal body machinist, welder, and metalworker) had incidence rates 3 to 4 times higher than the overall population rate.
Conclusions: Hospitalization and ambulatory data provide different views of the morbidity associated with eye injuries. General safety precautions and behavior modification, rather than eye-specific interventions, are indicated to prevent the most serious eye injuries. However, the consistent use of eye protection during known hazardous occupational activities could prevent much of the morbidity associated with the less serious, yet more common, eye injuries.
Arch Ophthalmol. 2001; 119:1693 -1697 E YE INJURIES range from minor bruises and scratches to serious lacerations, fractures, and burns. Although eye injuries are considered an important cause of morbidity, there have been few epidemiological studies that have described the complete spectrum and incidence of eye injuries in an adult population. Most epidemiological studies of eye injuries have been narrowly focused on specific types of injuries, exposures, or settings. Also, they have been based on selfreported data, 1 which may be unreliable, or on hospitalization, 2-6 emergency department, [6] [7] [8] [9] or registry 10 records, which only capture a subset of all eye injuries.
For this study, we used a medical surveillance system that documents all hospitalizations and ambulatory visits of all US military personnel to assess the incidence rate of eye injuries and to identify demographic and occupational correlates of risk. We also address the implications these findings have on eye injury prevention.
RESULTS

GENERAL
The surveillance population of 1.6 million active duty military personnel was observed for 1.4 
DEMOGRAPHICS
Incidence rates of hospitalizations varied widely across demographic subgroups. Men had twice the incidence rate of women; the youngest age group (17-24 years) had 6 times the incidence rate of the oldest age group (35-65 years); and the least educated personnel (high school diploma) had 5 times the incidence rate of the most educated (college degree) ( Table 1 ). In comparison, incidence rates of ambulatory visits did not significantly vary in relation to demographic factors. The incidence rates were slightly higher among women, the youngest age group, and those with some college compared with their demographic counterparts.
CAUSES OF HOSPITALIZED CASES
Together, motor vehicle crashes (23%) and fights (21%) caused nearly half of the hospitalizations for eye injuries ( Table 2) . Other major causes (Ն10% each) were machinery or tools, athletics, and falls. Fights were the leading cause of hospitalizations for eye injuries among men, the youngest age group, and those with the least educational attainment.
POPULATION AND METHODS
DATA SOURCE
All data were contained in the Defense Medical Surveillance System. This database contains demographic and occupational information on each active duty member of the US Armed Forces. It also contains information from military hospitals and ambulatory clinics located on permanent military installations worldwide, which provide most of the health care for military personnel. This analysis does not include all combat or field-related injuries, because the system does not include data on health care that is provided in unit aid stations, aboard ships, during field training exercises, or on overseas deployments. Because there were no wars during the surveillance period, 1998, we assume there were a limited number of combat or fieldrelated injuries. The surveillance system has been operating since 1990, and it is maintained, updated, and monitored for quality by the Army Medical Surveillance Activity, US Army Center for Health Promotion and Preventive Medicine, Washington, DC.
SURVEILLANCE POPULATION
The surveillance population included all persons who served on active duty in the US Armed Forces between January 1, 1998, and December 31, 1998.
CASE DEFINITION
All primary and secondary diagnoses reported on hospitalization and ambulatory visit records were searched for diagnostic codes specific to eye injuries. The primary diagnosis for ambulatory setting data represents the reason for seeking medical attention, while for hospitalizations it represents the principal discharge diagnosis. Secondary diagnoses include up to 7 additional contemporaneous diagnoses. As in other studies, 3,4 eye injuries were specified using 53 diagnostic codes of the International Classification of Diseases 
DEMOGRAPHIC VARIABLES
Demographic variables examined included sex, age (17-24, 25-34, or 35-65 years), educational level (high school diploma, some college, or college degree), and occupation. Occupational groups were classified according to the Department of Defense Occupational Conversion Index, 11 which categorizes occupations of the military services by similarities of tasks. In 1998, there were 234 occupations in the index, including 64 officer and 170 enlisted specialties.
CAUSES OF INJURY
Causes of all eye injuries resulting in hospitalization are coded in accordance with North Atlantic Treaty Organization Standardization Agreement 2050. The codes are analogous, but not identical, to the ICD-9-CM external causeof-injury codes. 12 Using these injury codes, the following categories were used to characterize the causes of eye injury hospitalizations: machinery or tools, motor vehicle crashes, fights, athletics, guns or explosives, falls, and "not classifiable." Causes of injuries treated in ambulatory settings were not reported.
INCIDENCE RATES
Incidence rates were calculated by dividing the number of injuries by the person-years that the surveillance population was at risk. All rates were expressed per 100 000 person-years. Ninety-five percent confidence intervals for incidence rates were calculated based on the Poisson distribution. 
AMBULATORY VISITS BY OCCUPATION
Within the 234 occupational specialties, the most ambulatory visits for eye injuries occurred in the largest occupational groups ( Table 3) . The 3 occupations with the most ambulatory visits were infantry, aircraft repair, and trainees. In contrast, the 10 occupations with the highest incidence rates of ambulatory visits were all trades with inherent exposures to small, projectile objects, such as metal or wood. The 3 occupations with the highest incidence rates of ambulatory visits, metal body repair, welding, and metalworking, had rates 3 to 4 times higher than the overall population rate. Automotive repair workers were the only occupational group among the top 10 in both number (450 visits) and rate (1853 per 100000 person-years) of ambulatory visits.
HOSPITALIZATIONS BY OCCUPATION
Similar to ambulatory visits, the most hospitalizations for eye injuries occurred in the largest occupational groups. However, unlike ambulatory visits, the highest hospitalization rates also occurred in the largest occupational groups. For example, infantry, the largest occupational group, experienced the most hospitalizations (n=26) and had the highest incidence rate (35.8 per 100000 personyears) as well.
COMMENT
In 1998, approximately 1% of all members of the US Armed Forces were treated for eye injuries. The hospitalization and ambulatory visit incidence rates docu- mented in this study were remarkably similar to those estimated from studies and surveys in US civilian populations. [1] [2] [3] [4] [5] Because of the limitations of the data used for this study, diagnoses associated with, but not specific for, eye injuries were not included (eg, hyphema, iritis, retinal detachment, photokeratitis, and corneal edema). In addition, injuries treated outside of permanent hospitals and ambulatory clinics (eg, unit aid stations, aboard ships, field training exercises, and deployment operations) were not counted. Thus, the full burden of eye injury morbidity among US military personnel is underestimated by the rates documented in this study.
In general, studies that rely on hospital or ambulatory-based data alone are unlikely to completely characterize the nature, incidence, and impact of injuries.
14 Clearly, this is true for eye injuries among military personnel. In our study, there were 58 times more ambulatory visits than there were hospitalizations. In addition, the type, severity, and risk correlates of eye injuries treated in ambulatory settings significantly varied from those treated in hospitals. In this regard, US military medical surveillance data are uniquely informative because they document the hospitalization and ambulatory experiences of a healthy, fully employed, adult population that has universal access to medical care. Still, the data have limitations for injury research. For example, they do not document the causes of injuries treated in ambulatory settings or the specific circumstances or settings in which the injuries occurred (eg, on-duty or off-duty, relationships to occupational or recreational activities, or relationship to alcohol use).
In this study, the more serious eye injuries that required hospital care tended to result from nonmilitary motor vehicle crashes and fights. Recent studies 2, 3, 5 in nonmilitary settings have also found that motor vehicle crashes and assaults were leading causes of eye injuryrelated hospitalizations. In addition, recent surveys have documented that physical fighting is common among US adolescents, and that male sex, a history of fighting, and alcohol use were related to physical fighting and associated injury risk. 15, 16 Because US military personnel are predominantly young men who volunteer to be trained and to fight as "warriors," it is not surprising that physical fighting and associated injuries are relatively common among military personnel. 12 These findings suggest that, at least during peacetime, serious eye injuries of military personnel may be more related to "leisure time" than to military or occupation-specific activities. Therefore, in the absence of more detailed information regarding injury-related circumstances and settings, general safety precautions and behavior modification initiatives (eg, driving safety, seat belt use, alcohol use, interpersonal violence prevention, and stress control) appear to be more appropriate than eye injuryspecific interventions.
In contrast to hospitalizations, eye injuries treated in ambulatory settings were more common but less serious in nature. Ambulatory incidence rates for eye injuries were highest among inherently hazardous occupations (eg, metal body repair, welding, metalworking, machinist, and dental laboratory). Therefore, a high proportion of all eye injuries in the military could be prevented by the consistent use of protective equipment by personnel working in these trades. Strict adherence to eye protection guidelines by workers and strict enforcement by supervisors is indicated. Moreover, because skilled military workers often pursue their trades on their own time, training should emphasize the importance of using eye protection during those times as well.
In summary, eye injuries are an important source of morbidity among military personnel. Hospitalization and ambulatory data provide different views of the morbidity associated with eye injuries. Because hospitaltreated eye injuries were mostly related to motor vehicle crashes and fighting, general safety precautions and behavior modification, rather than eye-specific interventions, will have the greatest impact in preventing these injuries. In contrast, eye injuries treated in an ambulatory setting were mostly related to inherently hazardous occupational activities. Therefore, the consistent use of eye protection during such activities could significantly prevent a high proportion of all eye injuries among the targeted high-risk occupational groups. Finally, because our findings were similar to those in nonmilitary populations and settings, they may be generalizable to other healthy adult populations. 
